Clavicular fractures are occasionally responsible for lesions of the brachial plexus. The symptoms are usually delayed and due to compression by hypertrophic callus, nonunion or a subclavian pseudoaneurysm.
INJURY TO THE BRACHIAL PLEXUS BY A FRAGMENT OF BONE AFTER FRACTURE OF THE CLAVICLE
We describe a patient in whom a displaced bone fragment was pressing on the retroclavicular part of the brachial plexus, leading to early symptoms of a lesion of the posterior cord. Internal fixation of the clavicle and external neurolysis of the brachial plexus gave an almost full recovery. 
CASE REPORT
A 32-year-old, right-handed man sustained a closed comminuted fracture of the right clavicle in a fall. He was treated conservatively with a figure-of-eight bandage and sling. Three weeks later he was referred to us, complaining of continuous pain in the shoulder and right arm. He reported that immediately after the injury he had been aware of numbness in the distribution of the radial nerve in the forearm and hand, with weakness of the deltoid, triceps and wrist extension. These observations were confirmed by clinical examination, but there was no evidence of vascular injury. A plain radiograph ( Fig. 1) and CT ( Fig. 2) showed a sagittally orientated, intermediate bone fragment, and narrowing of the costoclavicular space. MRI confirmed impingement of the clavicular lesion on the brachial plexus (Fig. 3 ). EMG showed a lesion of the posterior cord, with signs of denervation in the radial and axillary nerves. Operation was undertaken one week later. A sharp fragment of bone, 2.5 cm long, was found to be pressing directly on the proximal part of the posterior cord (Fig. 4) .
Since there was no obvious sign of perineural injury, only external neurolysis of the brachial plexus was carried out. The bone fragment was removed and the clavicle stabilised by an eight-hole reconstruction plate and an autologous corticocancellous bone graft from the iliac crest. The shoulder was immobilised for 15 days after which physiotherapy was undertaken. The pain in the upper limb and numbness in the radial area disappeared within a few weeks. The patient returned to work six weeks after operation and clinical examination at ten weeks after surgery showed full recovery, except for a slight deficit in shoulder abduction. Radiographs indicated that the clavicular fracture had united (Fig. 5) and EMG studies showed recovery of the nerve lesion.
DISCUSSION
Most palsies of the brachial plexus are due to high-energy traction injuries, which are usually associated with acute supraclavicular lesions of poor prognosis. In such cases, the occasional presence of a clavicular fracture is incidental. At operation the bone fragment (c) can be seen pressing directly on the brachial plexus (tip of the forceps). It was carefully removed.
Most of the reported cases had a delayed onset of symptoms, usually due to direct compression from hypertrophic callus, 2,3 nonunion 3-5 or rarely from a subclavian pseudoaneurysm. 3, 5 Involvement of the medial and posterior cords has been reported most frequently. 2, 3 The prognosis is usually good after adequate surgery.
2,3
The incidence of lesions of the brachial plexus due to clavicular fractures is very low. In the series of Della Santa et al, 3 it represented about 1% of lesions seen over a period of 20 years in two surgical units dealing with such cases. Early and direct compression of the brachial plexus by a fragment of clavicular bone is exceptional, and has rarely been reported. Reichenbacher and Siebler 6 and Della Santa No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article. Anteroposterior radiograph of the right clavicle, ten weeks after osteosynthesis and bone grafting.
